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INTRODUCTION 


This report on the properties of aviation gasolines and aviation jet fuels 
produced in the United States during 1956 was made under a cooperative a- 
greement between the American Petroleum Institute and the Bureau of Mines of 
the United States Department of the Interior. 


Analytical data are presented for 120 samples of aviation gasoline and 
for 38 samples of aviation jet fuel. The analyses were made on samples typ- 
ical of the manufacturers’ 1956 production in their laboratories and the results 
submitted to the Bureau of Mines for compilation. The products of 20 manu- 
facturers of aviation gasolines and of 17 producers of aviation jet fuels are 
represented. 


SUMMARY 


Summarized data of the average values of the tests of commercial aviation 
gasolines in the present survey, from tables 7 through 11, compared with surveys 
of previous years, are shown in tables | through 5. Data for 1947, 1948, and 
1949, when two surveys a year were conducted, are condensed to show averages 
of the test results for each year, based on the respective numbers of samples 
represented, Trends in certain characteristics of these fuels may be seen in 
figures 1 through 5, which also indicate the minimum and maximum values. 
Aviation-fuel-survey reports published by the Bureau of Mines are listed on page 
iP 


Table 6 presents a summary of data from table 12 and compares properties 
of aviation jet fuels of 1956 with summarized data on jet fuels of preceding 
years since 1951. 


INSPECTION TEST DATA OF AVIATION GASOLINE 


The values for the properties of the aviation gasolines were compiled from 
data submitted on their products by 20 manufacturers, A total of 120 samples of 
aviation gasoline is represented, of which 46 are for commercial use only, 24 are 
for military use only, and 50 are designated for both commercial and military 
use. The analyses are tabulated according to the following grades: 80/87, 
91/96, 100/130, 108/135, and 115/145. In each grade the analyses are tabu- 
lated in the order of commercial only, commercial and military, and military 
only. 


Each item number in tables 7 through 11 designates a separate sample. The 


analysis for each consists of the following test results; Octane numbers for aviation 
and supercharged conditions (octane numbers for 100 or below, isooctane plus 
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TABLE 4, - Summarized data on Grade 108/135 commerclal aviation gasoline 


= Cie [es [me | 


Number of fuels . — — — ~ — ~~ 1 _ = 
Octane number: 


Aviation. . ~~~ ~~ ~ ~~ 
Supercharged. . — —~ — — os ee ee 


Performance number: 
Aviation 2. Ww ww. WL Le ae 


Supercharged — —— — — — —. 
Tetraethyllead . — ~. —~ — — . ml ./gal. 


COMO oe ES es a eee 
Distillation temp.: 
10% evap. — ~~~ ~~~ — SF. 
DOM OVGD oa: cis te i 
90% OVGR sa. Se es es Se 


Slope at 10 percent evap,. — — — — — —~- 
Reid vapor pressure. ~ — — — ~ —— |b. 
Gum: 
Copper dish — — — — — — _mg./100 ml. 
Potential, 16hr,.. 2. — — —~ — — aa 
Heat of combustion, 


Aniline point... —~ —..— — — — —®°F, 
Gravity. ~ — — — — — — — — —® API 
Aniline<gravity constant... — —~. — — 
Freezing point. . ._ — — — — — — 2F., 
Corrosion, copper strip~ ~—- —-~ - — - - 

Sulfur. . . — —-.~ — — —. wt. percent 
Viscosity, kinematic at 70° F._. . — _ «cs. 


V/ 1 sample brown. 2/ 1 sample purple. 
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milliliters tetraethyllead above 100), performance numbers (for grades 100/130, 
108/135, and 115/145), tetraethyllead content, distillation characteristics, Reid 
vapor pressure, copper-dish gum, potential gum, visible lead precipitate, water 
tolerance, net heat of combustion, aniline point, gravity, freezing point, sulfur 
content, kinematic viscosity at 70° F., color of fuel, copper-strip corrosion, 
and acidity of distillation residue. The performance numbers have been recorded 
to the nearest whole unit as the rating methods are considered accurate only to 
that extent. ASTM or FS number designations 2/ are used with the test names 

to indicate the test procedures in most of the column headings of tables 7 through 
11. An exception to the method is indicated by a footnote. Also listed are 

aniline-gravity constants as reported. Average values of the tests are given at 
the foot of each table for the number of samples indicated. 


The results of two tests—color and copper-strip corrosion—are given in 
the summary tables (1-5) rather than in columns in the detailed analysis tables. 
All the results of the test for acidity of distillation were reported “negative” 
but are not recorded in tables of this survey. Some of the samples were tested 
by the respective contributors for corrosion and acidity of distillation residue by 
equivalent company methods. 


The analyses of aviation gasolines for military purposes only are listed sepa- 
rately, The averages of the tests, however, include the values of gasolines 
designated for both commercial and military use and are so indicated by footnotes. 


TRENDS OF AVIATION GASOLINE CHARACTERISTICS 


Figures 1 through 5 illustrate trends of certain distillation values, Reid vapor 
pressure, tetraethyllead content, kinematic viscosity at 70° F., and slope at 10 
percent for the 5 grades of commercial aviation gasoline. Minimum and maximum 
values in the figures were obtained from the detailed tables in the series of reports. 
As data on grade 108/135 fuels were not included in the survey reports until 1952, 
the plots in figure 4, on comparable-size charts, are shown only for the last 5 
years. Graphs showing trends of octane and performance numbers have not been 
prepared because no variations exceeding the reproducibility of the test methods 
were found. 


2/ American Society for Testing Materials, ASTM Standards on Petroleum Products 
and Lubricants (With Related Information): Philadelphia, 1955, 954 pp.; 
ASTM Manual of Engine Test Methods for Rating Fuels, 1952, Philadelphia, 
1952, 342 pp., 1953 Supplement to ASTM Manual of Engine Test Methods 
for Rating Fuels, 1953, 46 pp. 


Federal Specification VV-L-79le, May 21, 1953, Lubricants, Liquid Fuels 
and Related Products: Methods of Inspection, Sampling, and Testing, 
Federal Standard Stock Catalog, sec. IV, part 5. 
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INSPECTION TEST DATA OF AVIATION JET FUELS 


Analyses of 3 samples of grade JP-3 jet fuel, 31 samples of JP-4, 2 samples 
of JP-4 referee jet fuel, and 2 samples of JP-5 jet fuel are shown in table 12. 
Each complete analysis consists of data for 20 tests: Gravity, distillation, Reid 
vapor pressure, Tag closed-cup flash point, freezing point, color, viscosity at 
-30° F. in centistokes, water tolerance, aniline point, bromine number, total 
and mercaptan sulfur in weight percents, copper-strip corrosion, aromatic and 
olefin contents, smoke point, existent gum by steam-jet at 450° F., 16-hour 
accelerated (potential) gum by steam-jet at 450° F., net heat of combustion, 
and hydrogen-carbon ratio. These data were supplied by 17 manufacturers of 


' aviation jet fuel. The tests were conducted in company laboratories by procedures 


approved by the American Society for Testing Materials, 3/ and in accordance 
with military specifications MIL-F-5624C and MIL-F-5161C, and amendments. 4/ 
Average values are shown for grades JP-3 and JP-4 jet fuels in table 12. 

Averages are not given if the samples tested are too few, or for properties such 
as color and flash point which are not considered additive. Table 6 presents a 

summary of data on aviation jet fuels tested since 1951. 


Results of 2 tests no longer are tabulated— existent gum by air jet at 
400° F. and 16-hour accelerated (potential) gum by air jet at 400° F.—as these 
determinations generally have been superseded by procedures using steam jet at 
450° F. Figures are computed for aniline-gravity constant and smoke volatility 
index. Most of the figures for net heat of combustion are computed values from 
a formula developed by the National Bureau of Standards in cooperation with the 
American Society for Testing Materials. Walues determined by methods other than 
indicated in the headings of table 12 are shown by footnotes. 


3/ See footnote 2. 

4/ Military Specification, Fuel, Aircraft Turbine and Jet Engine, Grades JP-3, 
JP-4, and JP-5, MIL-F-5624C, May 18, 1955, 6 pp., and Amendment 
1, Mar. 8, 1956; Military Specification, Fuel, Referee, Aircraft Turbine 
and Jet Engine, MIL-F-5161C, Dec. 4, 1953, 5 pp., and Amendment 
1, Jan. 15, 1954, 
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LIST OF NATIONAL AVIATION-FUEL-SURVEY REPORTS 


Author 


Production 


date 


Report No. 


Published 


In cooperation with the Coordinating Research Council, Inc. 


Holliman, W. C. & others 
Do. 
Do, 
Do. 
Do, 


Blade, O. C. 


Mar. 1947 
July 1947 
Jan, 1948 
July 1948 
Jan, 1949 


Oct. 1949 


RI 4273 
RI 4353 
RI 4424 
RI 4435 
RI 4529 


RI 4664 


May 1948 
July 1948 
Nov. 1948 
Nov. 1948 
May 1949 


Mar, 1950 


In cooperation with the American Petroleum Institute 


Blade, O. C., 
Do. 
Do. 
Do. 
Do, 
Do. 


Do. 
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Oct. 1950 
Oct. 1951 
1952 
1953 
1954 
1955 


1956 


RI 4789 
RI 4889 
RI 4982 
RI 5036 
RI 5132 
IC 7747 


This report 


Mar. 1951 
May 1952 
May 1953 
Feb. 1954 
Apr. 1955 


Mar, 1956 


1] 


Pages 


16 
16 
16 
17 
17 
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1 
13 
15 
15 
15 
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Commercial aviation gasol ines 


Military aviation gasol Ines 


ze7|_3a2 |1.0 0.8 | 1.8 | 66 |oe |oe |oo joo | 19,909 | 137,9] 68,4 | 9,432 [<-76 [0.015 [0.585 


302 


189 204 220 232 275 


220 230 288 


232 248 


Ss 
#3 
5 
& 


g 
2 
& 


19§ 203 217 233 276 


184 = 20) 
197 207 225 250 27) 


181 


195 211 


19 204 219 237 265 31) 


168 178 
190 6201 
1e7 201 


155 
168 
154 
177 
175 
147, (155 —«162—=—=«174_~—s«*3.85 


137 
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Commercial aviation gasolines 


Military aviation gasol ines 
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244 269 


215 233 
184 203 224 240 


1%3 215 25) 
193 209 23) 


94 2046 218 233 251 
190 620) 


171185 
183 


159 


TABLE 8, - Grade 91 
3/ Determined value; ASTM D240 (proposed revision), a company modified method, or FS 2501.2. 


ed with commercial fuels which are Indicated by foomote 2 In the some grade. 


SSSAR ZEETL BELLE 


608 + 0.2054(AG) - 7.24 (10-4)(aG}* for sulfur-free gasoline, where AG is the aniline-gravity constant. Correct for sulfur content by the formula: Q’ = Q [1 - 0.01 (percent S)] + 43.7 @ercent S$). 


2/ Fuel for commercial and military use. 
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SERRE SEEKS TEKS 


12 samples 
Q= 17, 


1/ Unless otherwise indicated, the figures for net heat of combustion are values computed from the formula developed by the National Bureau of Stondards in cooperation with the Americon Society for Testing Materials: 


/ The samples represented include those tabulat 


Average 4 
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Smoke volotility index ts computed: $.V.1. = 5.P. Gmoke point)+ (0.42 » volume percent boiling under 400° F.), MIL-F-: 


Unlew otherwise indicated, the fuels represented were manufactured for military use only. 
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fer sulfur content by the feral: Q’=Q [1 
Determined velve: ASTM 0240-3095 2501), FS 2902, or commen aotif. -+* 


burecy of Standards in cooperation with the American Sec 


5624C, 18 May 1955, p. 2, Pere, 3, 2, 4, 
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computed from the formula developed by the Nations! 


, where AG h the eniline-grevity constant, Corrected 


Mercaptan content net determined, somple wa: doctor sweet. 
aah point by Pensky-Mertens closed tester, ASTM 093-52. 


for net heat of combustion ere 
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O- SNAG) fer sulfur-free fuel 


Q=17, MB + 0.2054(AG) - 7.2401 
Guess by alr jot, net included in everege, 
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Figure |.— Trends in grade 80/87 commercial aviation gasolines, 
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Figure 2.— Trends in grade 91/96 commercial aviation gasolines. 
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Figure 3.— Trends in grade 100/130 commercial aviation gasolines . 
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Figure 4.— Trends in grade [08/135 commercial aviation gasolines . 
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Figure 5.— Trends in grade 115/145 commercial aviation gasolines . 
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